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Cumulative lImpact Assessment
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Issues In Cumulative Impacts Assessment:

INPUTS IMPACT INEQUALITY TARGETING

What do we How do we measure Who bears the burden? What are priorities for
measure? and cumulate intervention?
hazards? -Demographic
_Hazard disparities (e.g. SES, -Where impact is high
-Vulnerability -Exposure race/ethnicity) -Where vulnerability is
_Resilience -Emissions -Within regions high
-Susceptibility -Hazard location -Between regions -Where inequality is high
-Risk -Between different -When emissions
-Health impact SES measures reduction technology
-Benchmark Is available
exceedance
-Population mean

Geographic scale
Neighborhood

Region Screening
Scenario analysis




Issues Ini Ineguality Assessment

INEQUALITY TARGETING

Who bears the burden? What are opportunities for
Intervention?
-Demographic
disparities (e.g. SES,
race/ethnicity)
-Within regions
-Between regions
-Between different SES

measures

Screening & Scenario analysis

-Where impact is high

-Where vulnerability is
high

-Where inequality is high




Objectives of Inequality

Derive

Assessment

MENeASs that are transparent and

scientifically: seuna
Compare Inmpacts;and secio-demograpnic

Inegua

Develo
and Cl

iIeS Between and WIthin regions

9 Indicators that: highlight: Ineguality,
Impacts of poetential policy.

INnterventions




Inegualities between and within regions

Regienal lanadiuse: and econemic
development: decisiens often drive
REIghPeeea IMpPacts

Expesure: differences; exist between
[egions

x (e.qg. LA versus San Eranciscor ezone levels)
IRequality’ patterns amonge NeIghkherneoas

and seclie-demoegraphic groups differ
PEtWeen regiens

Necessitates both regionalland
neighborhoeod level assessments




Ineguality: Assessment:
Alr Toxics Example

Three regions: estimated lifetime cancer risk
firom multiple ambIent air teXICs EXPESUrES
s |Los Angeles

x San Diegoe
= San Francisco

Alasoelute Inegualities acress legions

Ineguality acress different: SES measures within
[egions

ASSESSING| potential policy interventionsion
Ineguality’ and Cl




ULS. EPA’s National Air Tfoxics
Assessment (NATA)

Dispersien moedel estimates leng-term annual average
eUtAoer alr texics and diesell particulate: concentrations
o 19991 for eachicensus; tract in the US

Medel includes mobile and stationary’ emissiGns SOUNCES,

INcitding:

s Manufactunngl (e.q. refineries, fiacteres)

s Nen-Manufacturng (e:g. dry cleaners, chreme: platers)
a Moebile (on read and: offi read)

INATA usedias example enly:

x Ineguality assessment Is flexible andl can be applied to different
metrics of cumulative impact or for single poellutants




Ineguality: Assessment:
Alr Toxics Example

fAree regions: estimated lifetime cancer

s
EX

& from multiplerambient air texics
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Los Angeles

= San Diegoe
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Alaselute Inegualities; across egiens




average estimated lifetime cancer risk, per million
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Absolute inequalities across regions: Race/ethnicity

181

cumulative air toxics cancer risk between
highest and lowest proportion of racial/ethnic minority residents

Los Angeles CMSA

San Diego MSA

117

most racial/ethnic minority
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|:| median
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San Francisco CMSA
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Note: SES categories based on statewide distribution



average estimated lifetime cancer risk, per millio
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Absolute inequalities across regions. Linguistic isolation

cumulative air toxics cancer risk between
linguistically isolated and English-language dominant neighborhoods
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11

Note: SES categories based on statewide distribution



average estimated lifetime cancer risk, per million
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Absolute inequalities across regions: Poverty rate

130

cumulative air toxics cancer risk between
high and low poverty neighborhoods

144

Los Angeles CMSA

San Diego MSA

highest poverty
| I lowest poverty
216
[ ]median
San Francisco CMSA
12

Note: SES categories based on statewide distribution



average estimated lifetime cancer risk, per million
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Absolute inequalities across regions: Home ownership

209

Los Angeles CMSA

cumulative air toxics cancer risk between
high and low home ownership rate neighborhoods

San Diego MSA

lowest ownership rate

| I
278 highest ownership rate

[ ] median

San Francisco CMSA
13

Note: SES categories based on statewide distribution



Ineguality: Assessment:
Alr Toxics Example

TAree regiens: estimated! lifetinme cancer risk
firom multiple amiient air toXICs EXPESUIES

s Los Angeles

a San Diege

m San Erancisce

IREeguUality aciessiadiffierent SESHMeasues Withig
feloflo)pls
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average estimated lifetime cancer risk, per million

Inequality across different SES measures within regions
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cumulative cancer risk from air toxics between
least and most advantaged neighborhoods in Los Angeles CMSA
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Inequality across different SES measures within regions

cumulative cancer risk from air toxics between
least and most advantaged neighborhoods in San Diego MSA
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average estimated lifetime cancer risk, per million
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Inequality across different SES measures within regions

cumulative cancer risk from air toxics between
least and most advantaged neighborhoods in San Francisco CMSA
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Ineguality: Assessment:
Alr Toxics Example

Three regions: estimated lifetime cancer risk
firom multiple ambIent air teXICs EXPESUrES

s |Los Angeles
x San Diegoe
m San Erancisco

ASSESSINGNICLENTIZINGlICYINIEIVENHIBNS G
IReguality/anc €l




estimated lifetime cancer risk, per million inhabita
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effect of cutting cancer risk from cumulative air toxics by 20%
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estimated lifetime cancer risk, per million inhabita
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effect of targeting most polluted areas:
cutting where cancer risk exceeds 200 per million by half

poorest neighborhoods
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estimated lifetime cancer risk, per million inhabita

600

500

400

300

200

effect of targeting high poverty areas:
cutting cancer risk in proportion to poverty rate
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Potential interventions

x Broadly applied Intern/entiens nay. decrease
regional €l Ut may not decrease Inequality

Scenario 1

s angeting/ interventions i Righly impacted or
RIghly. vulneranierareas can decrease liegional €l
and decrease inequality.

SCenarios 2 and 3




Conclusions

Inequality’ Impacts can e examined
Simultaneously: wWithinrand hetween regiens

Enakles assessments; e Vulneraoility, 1oy
different SES measures

x Highlights epportunities and peints of
INterVention

Eacilitates scenalios analysis

x Inequality, effiects Within & acress regions
s Cl efifects region-wide




